C 24 H 20 Cl4N 2 Sn, monoclinic, P21/n (no. 14), a = 7.7944(1) Å, b = 21.1245(2) Å, c = 14.7611(1) Å, β = 95.077(1)°,
V = 2420.92(4) Å 3 , Z = 4, Rgt(F) = 0.0229, wR ref (F 2 ) = 0.0603, T = 100(2) K.
CCDC no.: 1948401
The molecular structure is shown in the figure. Table 1 contains crystallographic data and Table 2 contains the list of the atoms including atomic coordinates and displacement parameters. CrysAlis PRO [1] , SHELX [2, 3] , WinGX/ORTEP [4] 
Source of material
The melting point of the compound was measured on a Melt-Temp II digital melting point apparatus and was uncorrected. The IR spectrum was measured on a Bruker Vertex 70v FTIR spectrophotometer from 4000 to 400 cm −1 . The 1 H and 13 C{ 1 H} NMR spectra were recorded in CDCl 3 solution on a Bruker Ascend 400 MHz NMR spectrometer with chemical shifts relative to tetramethylsilane. Di(4-chlorobenzyl)tin dichloride was synthesized by the direct reaction of 4-chlorobenzyl chloride (Aldrich) and metallic tin powder (Merck) in toluene according to a literature procedure [5] . Di(4-chlorobenzyl)tin dichloride (0.44 g, 1.0 mmol) and 2,2′-bipyridine (Aldrich, 0.16 g, 1.0 mmol) were heated in 95% ethanol (30 mL) and stirred for 2 h. After filtration, the filtrate was evaporated slowly until colourless crystals were formed. Yield: 0. 
Experimental details
The C-bound H atoms were geometrically placed (C-H = 0.95-0.99 Å) and refined as riding with U iso (H) = 1.2Ueq(C).
Comment
In connection with the recent report of the crystal and molecular structures of (4-BrC 6 H4) 2 SnBr 2 (2,2′-bipyridyl) [6] , herein the synthesis and structure of the all-chloro derivative, (I), are described. The molecule of (I) is illustrated in the figure (50% displacement ellipsoids). A distorted octahedral geometry for the tin atom is noted which is based on a C 2 Cl 2 N 2 donor set defined by two carbon atoms of the 4-chloro-substituted benzyl groups, two chloride atoms and two nitrogen atoms of the 2,2′-bipyridyl molecule. The benzyl-carbon atoms are mutually trans, and each of the chloride atoms is trans to a pyridylnitrogen atom. . This contrasts the situation found in the all-bromo derivative where non-systematic differences in tinligand bond lengths were noted [6] . Such variations have been proven by DFT methods on related compounds to be dependent upon global molecular packing effects in crystals [7, 8] .
In (I), the five-membered chelate ring formed by the 2,2′-bipyridyl ligand is responsible for the greatest distortion from the ideal octahedral geometry with the acute N1-Sn-N2 chelate angle being 70.25(7)°. The maximum deviation of a trans angles is seen in the N1-Sn-Cl2 angle of 163.73(5)°. As reported for the all-bromo derivative [6] , the benzyl-phenyl rings are orientated to lie over the 2,2′-bipyridyl molecule. In the present case, the separation between the ring centroids of the chelate and C2-phenyl rings is 3.7784(14) Å; the separation between the N1-pyridyl and C9-phenyl rings is marginally longer at 3.7957(15) Å. Recent literature has highlighted the stabilising effect of π· · · π interactions where at least one of the rings is a chelate ring [9, 10] .
The structure of the (4-ClC 6 H4CH 2 ) 2 SnCl 2 precursor molecule is available in the literature for comparison [11] . The independent Sn-Cl bond length in this 2-fold symmetric structure is 2.3754(11) Å which is considerably shorter than those reported above for the title compound, reflecting, in part, the increased coordination number for tin.
While the precursor (4-XC 6 H4CH 2 ) 2 SnX 2 , X = Cl [11] and Br [12] species are isostructural, those of (4-XC 6 H4CH 2 ) 2 SnX 2 (2,2′-bipyridyl), X = Cl and Br [6] , are not. However, the title compound appears to be isostructural with the 1,10-phenanthroline analogue [13] . The non-isostructural relationship between the (4-XC 6 H4CH 2 ) 2 SnX 2 (2,2′-bipyridyl), X = Cl and Br [6] , compounds is reflected in the distinctive atom-to-atom points of contact between molecules.
Based on the distance criteria in PLATON [14] , the only significant intermolecular interactions in the crystal are benzyl-and pyridyl-C-H· · · Cl(tin-and phenylbound) interactions [C4-H4· · · Cl1 i : H4· · · Cl1 i = 2.77 Å, C4· · · Cl1 i = 3.642(3) Å with angle at H4 = 153°, and C22-H22· · · Cl4 ii : H22· · · Cl4 ii = 2.80 Å, C22· · · Cl4 ii = 3.545(3) Å with angle at H22 = 136°for symmetry operations (i) 1/2 + x, 3/2 − y, −1/2 + z and (ii) 1/2 − x, −1/2 + y, 1/2 − z]. The molecules pack in columns aligned along the a-axis direction and with each molecule accepting and donating two C-H· · · Cl interactions, a three-dimensional architecture ensues.
Finally, an analysis of the calculated Hirshfeld surfaces was undertaken in order to evaluate the molecular packing further and to make a comparison with the packing in the crystal of the all-bromo analogue [6] . For this purpose, Crystal Explorer 17 [15] was employed following protocols established in the literature [16] to calculate the Hirshfeld surfaces and two-dimensional fingerprint plots (overall and delineated into specific contacts). In the crystal, H· · · H contacts make the greatest overall contribution at 42.3%, being greater than H· · · Cl/Cl· · · H contacts at 38.7%. Other significant contacts are noted, that is, H· · · C/C· · · H [12.4%], then Cl· · · C/C· · · Cl [3.0%], Cl· · · Cl [2.2%] and C· · · C [2.0%]. A very similar pattern in surface contacts were calculated for the all-bromo derivative with the notable exception that H· · · Br/Br· · · H [40.8%] were marginally more prevalent than H· · · H [40.2%] contacts [6] .
